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Mission schedule 
Friday 4 Flight Montpellier - Paris - Amsterdam - Jakarta 
Saturday 5 Arrival in Jakarta. Travel to Bogor 
Sunday 6 Flight Jakarta - Pontianak (West Kalimantan) 
Transfer to Sanggau 
Inspection of trials at Embaong: 
Sidon (RAS 1.1) 
Cacot (RAS 1.2) 
Alyosius (RAS 1.2 and new extensions) 
Discussions with farmers in the project at Embaong 
Monday 7 Inspection of trials at Trimulya: 
Margono (RAS 3 .4) 
Yasdi (RAS 2.1) 
Sriadi (RAS 3 .4) 
Sarjoko (RAS 3.4) 
Discussions with farmers in the project at Trimulya 
Inspection of trials at Pana, belonging to: 
lbun ( strip lining) 
Ating (spacing line test) 
Duguk (RAS3 fertilizer trial) 
Kunok (RAS 1 fertilizer trial) 
Daniel (RAS 1 fertilizer trial, white root disease trial) 
Baki (land preparation) 
Tuesday 8 Inspection of trials at Paribang Baru (RAS 2.2 and new clone/fertilizer trials) 
Discussions with farmers in the project at Paribang Baru 
Wednesday 9 Inspection of trials at Kopar: 
Indi (RAS 3 .1) 
Rasyid (RAS 3 .2) 
Discussions with farmers in the project at Kopar 
Inspection of trials at Engkayu: 
Gabriel (RAS 1.2 and RAS 2.2) 
Andreas (RAS 2.2) 
Tin us (RAS 1.1) 
Discussions with the farmers in the project at Engkayu 
Transfer to Pontianak 
Thursday 10 Flight Pontianak - Jakarta- Jambi 
Travel to Muara Bungo 
Friday 11 Inspection of trials at Seppungur: 
Roni (RAS 1.2) 
Aswar (RAS 1.1) 
Saer (RAS 2.2) 
Aljupri (RAS 1.1) 
Muhammad (IC 1.03) 
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Inspection of trials at Pulau Temiang 
Rusin Wapar (IC 1.03) 
Jupri (IC 1.07) 
Marjan (IC 1.03) 
Amri (IC 1.03) 
Saturday 12 Inspection of trials at Rantau Pandang: 
Azahari (RAS 1.1) 
Ismail (RAS 1.1) 
Mawi Lutan (RAS 1.1 and RAS 1.3) 
A.Y ani (RAS 2.2) 
Travel to Jambi 
Sunday 13 Flight Jambi - Jakarta 
Transfer to Bogor 
Monday 14 Supervision of Olympe training course 
Tuesday 15 Supervision of Olympe training course 
Return to Jakarta 
Flight Jakarta - Amsterdam 
Wednesday 16 Flight Amsterdam - Paris - Montpellier 
Main people met 






Regional Coordinator, ICRAF 
Project Manager and Head Research Bureau, IRIEC 
Project Manager 
Field Manager, West Kalimantan 
Field Manager, Jambi 
I should like to thank ICRAF and Dr Meine van Noordwijk for giving us the opportunity to undertake 
this mission. I also thank the ICRAF teams in the field in West Kalimantan and Jambi for the very 
good organization of this mission and for the time they gave up. 




The Smallholder Rubber Agroforestry Project (SRAP) took place from September 1994 to June 1998. 
The project was implemented jointly by CIRAD and ICRAF with the collaboration of GAPKINDO, 
IRR1 and IRD. Funding was provided by USAID, ICRAF, GAPKINDO and CIRAD. 
The SRAP set out to: 
1) Develop rubber agroforestry technical frames of reference through on.farm trials taking a 
participatory approach. Development of those frames of reference and their integration within local 
farming systems fitted in with a development perspective having a dual sustainability objective: 
economic, through diversification of incomes and 
physical through reintegration of some of the biodiversity of forest origin, maintenance of a 
forest type environment with all its advantages in terms of soil fertility, water management, 
erosion control, and rehabilitation of degraded land of the lmperata grasslands type, etc.). 
2) Monitor issues concerning farmers' adoption of innovations. 
With CIRAD's withdrawal in 2004, the launch of the project on "Improving the productivity of rubber 
smallholdings through Rubber Agroforestry Systems", funded by the CFC, made it possible to resume 
activities in this field. This first mission is one of the 6 CIRAD support missions allowed for under 
this project. It was undertaken with E. Penot with the purpose of: 
inspecting field trials, holding discussions and making recommendations, particularly for 
tapping (JM Eschbach), 
presenting and initiating technical/economic simulation software developed by INRA and 
CIRAD (E. Penot). 
1 SRAP trials 
The Rubber Agroforestry System, or RAS, trials are grouped under three major topics: 
trials under conditions of natural regrowth in the interrow (RAS 1) 
intercropping trials (RAS 2) 
lmperata control trials (RAS 3) 
A trial network was set up in the three provinces of West Kalimantan, Jambi and West Sumatra (100 
fields, a smallholder field equals one replicate with several plots depending on the treatments). The 
network set out to test a certain number of technical hypotheses under true conditions, based on three 
agroforesty systems with increasing levels of intensification, inputs and labour depending on the 
strategies of the different communities and ethnic groups in the project: 
Dayaks and Javanese transmigrants in West Kalimantan, 
Minangs in West Sumatra and 
Malayus in Jambi. 
The following comments are based on observations and interviews with farmers carried out during this 
brief visit. The data analysed came from files compiled by ICRAF in West Kalimantan and Jambi, 
particularly file RAS.xls which contains all the agronomic observations in the 488 trial plots, as 
proposed during my last mission. Due to lack of time, it was not possible to visit the trials in West 
Sumatra. 
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1.1 Trials under natural regrowth conditions (RAS 1) 
After slashing and burning and clearance of the planting row, vegetation in the interrow is only 
controlled by selective pruning of branches extending into the interrow over the young plants. Three 
types of trials have been conducted in this context: intensity of planting row upkeep, type of clonal 
planting material, and fertilization. 
1.1.1 Intensity of planting row upkeep (RAS 1.1). 
At Embaong, in West Kalimantan province, 
the growth of PB 260 trees planted in 
polybags in November 1996 at the start of the 
rainy season on 6 farms after old jungle rubber 
is very good: 45 cm at 5 years enabling tree 
opening at 5Yi years (figure 1). This good 
growth can be related to the rice intercropped 
in the first year, as rice is a crop that enables 
good interrow cleaning. 
However, the planting row upkeep frequencies 
set down in the protocol have not always been 
respected, as can be seen in tables 1 and 2. 
Only a small number of upkeep rounds 
between the medium ( 6) and intense (7) 
treatments were carried out up to 4 years. Yet 
growth is weaker in the less well maintained 
treatment (3). From 5 years onwards, all the 
plots have been managed in a uniform manner. 
Chemical upkeep (Round-up) began at 2 years 
once the plants had become lignified. These 
treatments have been applied uniformly to all 
the plots and have therefore partially 
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Table 1: Manual upkeep frequency 
Figure 1: Rubber tree growth depending on upkeep 
i Manual upkeep Theoretical Observed frequency 
treatment frequency Year 1 Year2 Year3 Year4 Year 5 Year6 
er ear 
Low 4 then 2 2 1 0 0 
Medium 6 then4 2 2 1 
lntense 8 then 6 2 2 2 
lntense+LCC 8 then 6 2 2 2 
Table 2: Chemical upkeep frequency 
I Chemical control Theoretical Observed frequency 
treatment frequency Year 1 Year2 Year3 Year4 Year 5 Year6 2 to 6 s 
Low 1 0.2 1.7 1.0 0.8 0.8 0.3 
Medium 1 0.2 1.7 1.0 1.0 0.8 0.3 
Intense 0.0 1.8 1.0 0.8 0.7 0.3 
lntense+LCC 0.0 1.8 1.0 1.0 0.7 0.3 
Cover crops were introduced in the 3rd and 4th years, after the second rice cycle. As the crowns were 
closing up at the time, it was normal for their effect to be negligible. 
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To conclude, under the trial conditions (after slashing and burning jungle rubber, and with intercrops) 
the planting row upkeep frequency must be two manual cutting rounds per year in the first three years, 
with 1 to 2 chemical weeding rounds from 2 years onwards. Under such conditions, it is pointless 
sowing a cover crop. 
Influence of interrrow vegetationat 4 
years on vigour of rubber at 5 years 
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A substantial difference in growth can be seen 
depending on the farmers (replicates). In this 
case, it has been possible to link rubber tree 
growth to the amount of regrowth in the 
interrow. For the 6 farmers at Embaong, figure 
2 shows that a vegetation height over 2 metres 
at the age of 4 years seriously handicaps 
rubber growth. 
That is probably why some farmers have 
chosen to clean the interrow between 3 and 5 
years, except for the rubber plants, since "you 
never cut a rubber tree", even ifit is a seedling 
in the middle of the interrow in a clonal plot. 
Social pressure and pride in having a clean 
plot do not explain everything. 
When regrowth is left in the interrow, farmers 
also mention greater humidity which is 
conducive to diseases (Fusarium, white root 
disease, etc.) and termites. When the tree is 
tapped, the humidity would also seem to 
extend latex flow and, also according to 
farmers, exhaustion of the trees. Whatever the 
case, humidity is propitious to Phytophthora 
development on the panel (black stripe 
disease) 
Figure 2: Effect of regrowth in the interrow on 
rubber tree 2rowth at Embaon2 After a possible rice crop in the 2nd year, interrow upkeep can be limited to selective 
slashing of young vegetation extending into the interrow. Although interrow vegetation does not affect 
rubber growth up to 3 years, from 4 years onwards it is agronomically preferable to slash the entire 
interrow down to 1 metre. That age corresponds to the phase when superficial rubber tree roots are 
colonizing the interrow. It remains to be determined whether competition is for water or mineral 
nutrients. Closing up of the crowns then limits vegetation regrowth. 
At Engkayu, after fallow, an effect of upkeep intensity on rubber growth can also be seen, all the more 
so for plantations that did not have a rice intercrop. Unfortunately, Tinus' plantation, which was 
openable at 5 years, is not maintained and very intensively tapped. After jungle rubber the white root 
disease rate is considerable (up to 40% here) and the farmer wishes to fell his rubber trees. We are in 
the presence of clonal jungle rubber. 
In Jambi province, at Seppungur, planting row upkeep frequencies have been very irregular and there 
are no significant differences between treatments. However, a substantial disparity can be seen 
between replicates, and rubber tree growth for each farm at 3 years depends on the height of the 
interrow vegetation (r=0.67). The worst growth is found on Aswar's farm; he only cleaned his interrow 
2 years after opening his rubber trees, the reason given being the excessive humidity in the plots: after 
rainfall, the panel does not dry and tapping is delayed. 
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At Rantau Pandang, on Azahri and Ismael's farms, rubber tree growth is particularly poor: the soil 
conditions (sand and loam), the slope (>10%), and the clone (GTl) are definitely the reason. The plot 
yet to be opened on Azahri's farm can be used for a tapping trial, but on lsmael's farm the trees were 
opened when they were too weak and tapping is of very poor quality. A landslide has led to this 
replicate being halted. 
1.1.2 Type of clonal planting material (RAS 1.2) 
At Embaong, in West Kalimantan, on 4 farms, the best growth is obtained with clone PB 260, 
followed by clone RRIC 100 (figure 3). The seedlings have a much smaller circumference than the 
other clones at 2 years, and only 24 cm at 5 years. As under natural jungle rubber conditions, they are 
likely to be openable at 8-10 years. Clones BPMl and RRIM 600 are clearly less well adapted than 
PB 260, results that tally with those obtained on station. 
These different planting materials have been grown 
at 2 upkeep intensities: low and normal. 
Figure 4 shows that seedlings may have better 
growth than clones when conditions are difficult. A 
statistical analysis is needed and the results need to 
be confirmed at other sites before any reliable 
conclusions can be drawn. 
As in the previous trial (RAS 1.1) rubber tree growth 
depends on the height of regrowth in the interrow: at 
5 years, the coefficient of correlation is r = 0.8 for 
clone PB 260. 
The clonal material is therefore well adapted to 
interrow regrowth conditions up to the age of 3 
years. Clone PB 260 is proving its superiority, but it 
is necessary to slash down the interrow at that age if 
Influence of row maintenance on rubber girth 
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Figure 3: Rubber growth depending on the clones 
it is to fulfil its complete potential. The planting 
row will have to be maintained and root diseases 
controlled. 
Seedlings Clones 
Figure 4: Seedling and clone growth depending 
on 2 upkeep intensities 
At Engkayu, RRIC 100 performs exactly in the 
same way as PB 260 and better than BPMl. It has 
dense foliage, whereas PB 260 and BPMI have a 
sparser crown. 
At Seppungur, in Jambi province, -clones PB 260 
and RRIC 100 have the best growth ( 45 cm at 
4 years). As at Embaong, the seedlings also have 
better growth than the clones when conditions are 
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difficult (38 cm at 4 years). On Roni's plantation, as can be seen in 
photo 1 opposite, clone RRIC 100 has a very handsome crown, 
better than that of clone PB 260. 
The plots resemble single-species plots: the regrowth in the interrow 
has been cleared. Shade trees (Shorea) have been planted and a 
white root disease control trial has been set up. 
At Rantau Pandang, on Mawi Hutan's farm at 8 years, the plot is 
seriously affected by white root disease. High-stump seedlings have 
been planted in the gaps. Clone classification complies with that 
observed elsewhere, particularly in West Kalimantan where growth 
is nonetheless much less good. 
1.1.3 Rubber tree fertilization (RAS 1.3) 
In Jambi province, at Rantau Pandang, supplementary fertilization Photo 1: Clone PB 260 on left 
has not had any significant effect on rubber tree growth at 4 years. and RRIC 100 on right 
After an inventory of a few intercrops that have been planted, a 
detailed study of competition between rubber trees and interplanted trees will be carried out by 
ICRAF. 
2. Intercropping trials (RAS 2) 
RAS 2 and 3 are systems where rubber tree/intercropped tree combinations were chosen at the time of 
planting. In the RAS 2 trials, intercrops are grown for 2 to 3 years. This system is mainly intended for 
the transmigration zones where there is strong land occupation pressure. 
2.1 Intercropped fruit trees (RAS 2.1) 
At Trimulya, the plantations look like single-species plots, as the few 
fruit trees planted (durian and rambutan) did not survive the dry season. 
2.2 Annual crops and intercropped trees (RAS 2.2) 
At Paribang Baru, after variety trials and fertilizer testing on 
intercropped rice, the farmers intercropped fruit or timber trees in the 3rd 
year. It is at this site that species could be chosen for crops to be 
intercropped with rubber at a spacing of 6 x 3 m. A detailed record 
should be made of the number of species per plot, their growth and their 
fruit crops. 
The inspection of the trial already shows that Acacia mangium needs to 
be avoided. Even though it is cut at 3-4 years to prevent competition with 
the rubber trees, suckers grow from the trunk. Moreover, dispersal of the 
seeds results in wild shoots that are not always controlled. The farmers 
are reticent to cut these trees, which strongly compete with the rubber Photo 2= Acacia competing 
with rubber in the interrow trees (photo 2), for fear of damage when they are felled. The inspection 
also showed that some fruit trees, such as petai or rambutan, are not appropriate. 
With planting at 200 trees/ha, the number of intercropped trees varies in the trials from 6 to 20 per ha. 
In fact, given the conventional 6 x 3 m planting design, only shade-loving trees are appropriate for this 
environment. 
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At Engkayu, on 3 farms, there are a few trees intercropped with rubber. Those trees were planted with 
rice intercropped for 2 to 3 years. Gabriel's plantation is particularly poorly maintained. There is also 
high white root disease incidence. Tapping, as on Andreas' farm, is of poor quality, with much black 
stripe disease. As at Paribang Baru, but under different environmental conditions, intercropped trees 
need to be recorded in detail on a map of the plantation. 
In Jambi province, at Seppungur, on Saer's farm, intercropped trees ( durian, coffee, etc.) are only 
found behind the house, in the backyard. This trial, which was very well managed at the outset, has 
now been virtually abandoned, as the farmer is too old. 
At Rantau Pandang, on Y ani's farm, the very well-maintained GT 1 displays excellent growth: 34 cm 
at 3 years. It was opened at 5 years in January 2001. The plot has a single-species appearance. 
3. lmperata control trials (RAS 3) 
In this system, the farmer does not wish to grow intercrops and the challenge is to find plants, 
fast-growing bushes or trees, for a cover suited to Imperata grasslands in West Kalimantan province. 
3.1 Cover crop testing (RAS 3.1) 
At Kopar, on Indi's farm, using clone BPMl, this trial without replicates is merely an observation test: 
the results should be considered with caution. 
Table 3 below shows the beneficial effect of Mucuna. 
Table 3: Influence of cover crops on rubber tree circumference 
Age of rubber trees I Cover crop 
l 2 3 4 5 6 
Chromolaena 7 13 22 28 33 37 
Flemingia+Gamal 8 16 24 29 33 37 
lmperata 10 21 32 36 40 44 
Mucuna 11 21 33 39 44 48 
lSetaria + Turi 8 16 25 30 35 39 
The observation tests are generally pointless as no conclusions can be drawn from them: the plots with 
F/emingia show poorer growth than the Jmperata control. 
3.2 Cover crop trials (RAS 3.2) 
At Kopar, on 5 farms, the legume cover crop has a favourable effect on rubber tree growth (figure 5). 
Mucuna and Pueraria are climbing legumes that need to be properly controlled. Mucuna has trouble 
surviving in the dry season. Flemingia and Crotalaria, erect legumes, are worthwhile but raise the 
problem of seed supplies. Chromolaena is well known for being as harmful a weed for rubber trees as 
Jmperata. 
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Figure 5: Effect of cover crops on rubber tree growth at 3 years 



















At Trimulya, in a Javanese transmigration zone, interplanting with fast-growing trees to control 
Imperata has not had any negative effects on growth, compared with the control. With the exception 
of Gmelina, the intercropped trees were cut in the 4th year and supplied firewood. The plots look like 
single-species plots, as the few fruit trees planted did not survive the dry season. 
It is difficult to draw any conclusions as to the role played by these trees in controlling Imperata, since 
all the treatments have received the same manual and chemical upkeep. 
Growth in these trials is not particularly good: planted at the end of the rainy season with polybags 
from TCSDP. Margono's plot, planted with stumps with numerous replacements on a hydromorphic 
soil, only measures 38 cm at 6 years. Trees opened at 9 years. 
4. Tapping in the RAS trials 
In West Kalimantan, most of the trials were opened between March and May 2003, irrespective of tree 
circumference and age. 
4.1 Tree opening 
In West Kalimantan province, the trees are measured at around 6 years and marked with: 
1 line, circumference <40 cm, to be opened in 1 year's time 
2 lines, circumference from 40 to 45 cm, to be opened in 6 months' time 
3 lines, circumference >50 cm, to be opened. 
With this system, numerous trees were found that had been opened too soon. Remember that, for a tree 
to be opened, it is preferable to wait until it has reached a circumference of 50 cm 1 m from the 
ground. Opening too early jeopardizes future yield. Latex export, which competes with the increase in 
the tree's biomass, considerably reduces circumference growth. Production in 1/2 S, for a given 
tapping frequency, primarily depends on the length of the cut, which is all the shorter the smaller the 
circumference. 
11 
Some plots were opened late due to lack of manpower. 
At Paribang Baru, in a plot planted in 2002 and with a circumference of 30 cm at 3 years, we propose 
setting up an early opening trial. In order to quantify the long-term harmful effect of early opening, the 
following treatments will be compared on each of clones RRIC 100 and PB 260: 
- opening at 40 cm in February 2006 
- opening at 50 cm in February 2007. 
In J ambi province growth is better and the rubber trees are opened from 5 years onwards. 
4.2 Bark consumption 
At Embaong, after 2 years of tapping, bark consumption is around 120 cm, i.e. 60 cm/year, rather than 
the 15 to 20 cm recommended. In order to be able to tap again on regenerated bark, it needs to reach a 
thickness of 8 to 10 mm, which takes 8 to 10 years of regeneration. With this excessive consumption, 
a return will be made to regenerated bark in 5 to 6 years at the most. It is no good expecting good 
yields at that time. Consumption over 1.5 mm per tapping does not lead to higher yield, but to wastage 
of the bark, which is the farmer's true capital. 
4.3 Tapping frequency 
This varies, according to the farmers, from 10 to 15 tappings per month. For example, at Embaong, 
Sidon claims to carry out 12 tappings per month. An examination of the records showed that tapping 
in 2004 took place over 11 months with the following frequencies indicated in figure 6 
2 3 4 
Tappings per month 
SIDON (Embaong) 
5 6 7 
Month 
Figure 6: Tapping frequency on Sidon's farm in 2004 
8 9 10 11 12 
The frequencies vary from O to 13 tappings per month. On some farms, the number of tappings per 
month can even vary from 2 to 23 tappings per month over the same year. Under these very irregular 
tapping conditions, the theoretical tapping frequency in d/1, d/2 or d/3 cannot be applied. It is 
preferable to speak in terms of the number oftappings per year rather than frequency. 
Thus, according to the records, Sidon carried out 78 tappings in 2004, corresponding to a frequency of 
d/4 6d/7 12m/12, the frequency recommended for clone PB 260. 
12 
Table 4, below, indicates the frequencies recorded for West Kalimantan. Apart from Trimulya, a 
village of Javanese transmigrants, Dyak farmers carry out fewer than 100 tappings/year, with an 
average of 8 months' tapping. 
Table 1 Tapping frequencies in West Kalimantan 

























Whilst it is commonly acknowledged that farmers tap in d/1, 2d/3 or d/2, an examination of the 
records shows that frequency to be overestimated. 
However, examination of bark consumption ( 60 cm/year), suggests a more intense tapping frequency 
than that in the records. In fact, the calculations give 60cm/78 tappings = 7 mm/tapping rather than the 
usual 2 mm. Whatever the case, consumption remains too high. 
This periodic tapping is down to several factors that an in-depth survey would help to elucidate. The 
following can already be mentioned: 
- competition with oil palm at Kopar 
4.4 Panel diseases, wounds and tapping quality 
As already mentioned, humidity is conducive to Phytophthora development on the panel, or black 
stripe disease (photo 3). The interrow must therefore be cleared and the trees treated in accordance 
with recommendations. 
Photo 3: Black stripe disease 
At Paribang Barn, in the oldest trials planted in October 1993, 
after 5 years of tapping, the dry tree rate reaches 3 0% on PB 
260. That rate is worrying and justifies a reduction in tapping 
intensity, which is the one practised on jungle rubber. Either 
the farmers are clearly unaware that tapping techniques need 
to be different depending on the type of plantation, jungle 
rubber or clonal monoculture, or they are focusing on 
short-term profitability. In both cases an information and 
training effort is required. 
On PB 260, the dry tree rate is usually 4 to 5% after 4 years 
of tapping. That rate is normal, but it will have to be checked 
each year and recorded on a plantation map. 
Tapping quality is rarely good: apart from excessive bark 
consumption, there are numerous wounds, tapping to the 
wood (photo 4) and sometimes even tapping cuts identical to 
those seen on jungle rubber, such as V cuts or multiple cuts. 
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I On Mawi Hutan's plantation, clones are tapped in 1/2S at 1.3 m 
whereas seedlings are tapped in V at 0.50 m like conventional jungle 
··· rubber. 
The extreme case is Saer's plantation, true clonal jungle rubber 
where the trees are so poorly tapped, the trunks snap (photo 5). 
Conversely, some cuts are 
, found that are not deep 
enough. Whilst the optimum 
is to tap to 1-l.5mm from the 
cambium, some depths of 3 
to 4 mm from the cambium 
the entire length of the cut 
were measured on some 
Photo 4: Tapping to the farms. 
Excellent tapping quality was found at Kopar, on Rasyid's 
plantation, but the plots are too heterogeneous and are not 
appropriate for a tapping trial. 
4.5 Yield 
Photo 5: Very poor quality tapping 
( clonal jungle rubber ) 
Yields recorded in 2004 in West Kalimantan are shown in table 5 below: 
Table 5: Yields per hectare and per tapping in the villages of West Kalimantan (2004) 
Village kg/ha/yr Number of grams/tree/tapping 
tappings /yr 
Embaong 862 72 12 
Engkayu 812 73 11 
Ko par 875 64 14 
Sekadau 772 92 8 
Trimulya 1342 156 9 I Total 952 89 11 
The yields per hectare and per year obtained in the 2nd year were low, even for smallholdings, except 
for Trimulya, a Javanese village. 
However, in that village, whilst yield per hectare was satisfactory, yield per tapping was very low, 
reflecting poor establishment of the trees, weak growth and poor tapping quality. 
At Trimulya and Paribang Baru the rubber is sold in cup lump form for 3.000 Rp per wet kg (DRC = 
0.6). 
At Kopar the rubber is sold in thick sheet form for 5.500 Rp per wet kg (DRC = 0.55). 
DRC (Dry Rubber Content) varies considerably depending on the season, the clone, the annual 
number of tappings, packing and storage. Application of a single DRC per treatment may induce bias 
in some cases when calculating dry rubber production. Indeed, seasonal variations may be greater than 
variations between the different treatments and suggest differences that do not exist. Conversely, 
existing differences may be masked. We recommend calculating the DRC on each inspection, for each 
treatment, to judge whether a single DRC should be applied. 
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4.6 Recommendations 
The general impression from this visit is that the farmers are not aware of how good tapping quality 
affects present and future yields. With high rubber prices, the strategy is to exploit the trees 
intensively, not always judiciously. 
Before embarking upon an experiment to improve tapping profitability, it is essential to: 
train ICRAF staff in tapping theory and techniques. This training should be provided by the 
Sembawa station 
ascertain and quantify the tapping parameters being applied in the plots by farmers in the 
SRAP. A student could conduct a survey in 2005. 
Indeed, simply recording yields has no meaning unless tapping practices are closely observed. The 
surveys that will be conducted to determine practices will therefore have to rely on data already 
gathered and on tapping quality measurements. Tapping quality will have to be scored on a scale yet to 
be defined, in accordance with local conditions. 
It will thus be possible to improve tapping quality and profitability in 2006. 
In the meantime, and for familiarization with the stimulation technique, a trial could be set up at 
Rantau Pandang, on Y an's farm, where the good quality tapping makes such a trial possible. The cut is 
still on panel A. Stimulation with Ethrel® at 2.5% active ingredient (cep) will be applied to the 
regenerating panel, 1 cm above the cut, at a rate of 0.8 grams per application, 4 times per year: ET 
2.5% Pa 0.8(1) 4/y. 
5. Trials set up in 2002 
At Pana, 10 RAS 1 and 3 trials were planted in April. Those trials involve 2 fertilization treatments (in 
g/tree urea, SP36 and KCl): control and strengthened N, P or K fertilization. The additional rates 
applied have no effect on rubber tree growth at 30 months. 
At Paribang Barn, we inspected a fertilizer trial 
planted in April 2002 with 6 plots of RRIC 100 and 1 
plot of PB 260. The plots were grown from 2001 to 
2003 after a previous rice crop then with intercropped 
rice. The plots were divided into 4 treatments with 
intercropped trees (rambutan, nangka, jengkol and a 
mixed control). A white root disease treatment trial 
was also set up. 
The very handsome looking plots particularly have the 
appearance of a monoculture, as the intercropped trees 
are very irregularly distributed. The protocols have not 
always been respected. 
At 3 years, the average circumference of the trees is 
very good: 30 cm. These trees will be opened at 5 Photo 6: 3-year-old rubber at Paribang Baro 
years in 2007 and we propose setting up an early 
opening trial. 
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6. Trials set up in 2004/2005 
At Pana, West Kalimantan, 6 types of trials have been set up comparing planting designs, clones, land 
preparation, planting material preparation and white root disease control. The same types of trials 
were set up in Jambi province, where only a few trials were inspected at Seppungur and Pulau 
Temiang. 
6.1 Study on competition between rubber trees and intercropped trees 
(IC 1.01) 
These studies will be conducted on a few trees in RAS project plots in Jambi. 
6.2 Design (IC 1.03) 
On 2 farms in Pana (Ating and Jimin), the ( 4x3) x Sm design will be compared to the conventional 
6x3m planting design. In Jambi province, 6 trials have been set up with the (6 x 2.5) x lOm design and 
a 6 x 3 m control. This design should mean less competition from the rubber trees for the intercropped 
trees in the interrow, and vice versa. Trials conducted elsewhere indicate that an interrow of at least 14 
m is needed for this intercropping system. An interrow of 8 m seems to be a poor compromise. With 
14 m of interrow, the density can remain normal with rubber trees closer together in the double 
planting row (3 x 2.5). All these trials will be planted with trees in the 5 x 16 m design, chosen from 
the following: pulai, sungkai, medang labu, marsawa, kemiri, meranti, durian, duku, pasak, bumi. The 
(6x2.5)x10 m design ought to prove better than the (4x2)x14 m design used at Sembawa for 
intercropped meranti. 
6.3 Clones (IC 1.03) 
With just one replicate at Pana (farmer: Atik), 3 clones are being compared: PB 260 control and 2 
wood and latex Indonesian clones, IRR 39 and IRR 118. The trial was not inspected. 
In Jambi, in addition to PB 260 and RRIC 100 the clones being tested are IRR 42 and IRR 118. The 
clone trials are sometimes combined with the planting design trials. 
6.4 Tapping (IC 1.04) 
The few results obtained in Jambi (Roni, Mawi Lutan and Aswar) 
could not be interpreted as the actual tapping frequency was not 
known. These trials are halted. 
6.5 Introduction of meranti (IC 1.05) 
This forest species (Shorea) has been introduced in gaps in the 
RAS 1 and 2 trials at Jambi on Roni, Aswar et Mawi Lutan's farms 
(photo 6). 
6.6 White root disease control (IC 1.06) 
On 4 farms (Apan, Daniel, Libin and Lijun) in Pana and 5 farms in Photo 7 Introduction of 
Jambi, 2 products are being compared at a rate of 50 g/tree every 6 Shorea spp. 
months: 
Bayleton, which is triadimefon-based (triazole), a pesticide banned in France. 
A biofungicide based on Trichoderma spp. which is more eco-friendly 
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6. 7 Land preparation (IC 1.07) 
Three land preparation methods are being compared on 2 farms in Pana (Aking and Baki) and 3 farms 
in Jambi (Sunah, Jupri and Saman), after old rubber agroforest: 
slash and bum control, 
ditto but without burning, 
gap replanting, opening up a row 3 m in width. 
On 1 farm in Pana (lbun) and 4 farms in Paribang Baru, only the row to be planted was cleared. 
Unfortunately, this trial does not have a control and will have to be considered as a "trial to see". We 
do not recommend this type of trial as no conclusions can be drawn. On lbun's farm, selective slashing 
of the interrow is incomplete. 
On Jupri's farm in Pulau Temiang, the plot has unfortunately been entirely cleared. 
Without recommending planting seedlings, on farms where the farmers wish to replant their old jungle 
rubber with seedlings, it might be worth proposing a comparison with and without burning in those 
plots. 
6.8 Planting material preparation 
The field budgrafting technique was tested on Isa's farm in Pana. With 3 seeds per planting hole, the 
plants were budgrafted at 8 months. This technique is possible as there are no wild pigs in that region. 
Unfortunately, there is no control and no replication. Once again, this trial should be considered as a 
'trial to see". 
A detailed protocol will have to be drafted for all these trials set up recently. The format for data 
recording needs to be defined, and statistical calculations will have to be carried out. 
Conclusion 
For the trials under natural regrowth conditions, the planting row upkeep frequency must be at least 
two manual cutting rounds per year, with 1 to 2 chemical weeding rounds from the 2nd year onwards. 
Under those conditions, it is pointless sowing a cover crop. It has been possible to link rubber tree 
growth to the amount of regrowth in the interrow: a vegetation height of more than 2 m at 4 years is a 
serious handicap to rubber tree growth. Clonal material is therefore well suited to conditions where 
there is regrowth in the interrow up to 3 years. Clones PB 260 and RRIC 100 are proving their 
superiority. 
The trials in which the rubber plantings are enriched with fruit or forest tree species are only 
conclusive at Paribang Baru, where it can be seen that only shade-loving trees are appropriate. The 
number of species per plot needs to be mapped in detail, indicating their growth and fruit crops. 
For lmperata control, legume cover crops are worthwhile but there arises a problem of seed supplies. 
Among the fast-growing trees (FGT), Acacia mangium may be worthwhile, but with its strong growth 
competing with rubber and the dissemination of its seeds, it cannot be recommended. 
For all these trials the RAS.xls file needs to be filled in, notably for the provinces of Jambi and West 
Sumatra. A lot of information still remains to be obtained from the data in these trials, which have yet 
to be fully interpreted. In particular, a multivariate analysis would make it possible to place in order of 
importance the effects that the different agronomic factors have on the performance of these rubber 
agroforests. 
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The greatest problem in the RAS project trials is tapping quality. 
Some plots were opened too soon: a trial will have to be set up on this subject to show the 
harmful effect of tapping too soon. 
Many trees have been wounded and tapped like jungle rubber with no logical tapping panel 
management. 
Bark consumption is enormous. A survey ought to show the respective effects of the number 
of tappings and of bark consumption on each tapping. 
Contrary to preconceived ideas, the annual number of tappings corresponds more to a 
frequency of d/4 rather than d/1. This point needs to be looked into. 
Uncleared regrowth in the interrow increases humidity that is prejudicial to tapping and 
conducive to diseases. 
Before embarking on an experiment to improve tapping profitability, it is therefore essential to train 
ICRAF staff in tapping theory and techniques, and to quantify the tapping parameters applied in plots 
by farmers in the SRAP. A preliminary stimulation trial is proposed. 
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